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ABSTRACT.—Totalweightsandvolumesabovestumpsweredeterminedfor28 scarletoak(Quer-
cuscoccineaMuenchh.)trees5 to 20 inchesd.b.h.growingon theTennesseeCumberlandPlateau.
Equationsarepresentedfor predictinggreenanddryweightandgreenvolumeof thetotaltreeandits
componentsusing d.b.h. and total height, d.b.h. andheight to a 4-inch top, d.b.h. and saw-log
merchantableheight, andd.b.h.aione.Tablesdevelopedfromequationsshowweightandvolumeof
the total treeand its componentsby d.b.h. and total heightclasses.Seventy-twopercentof the
averagetree’s greenweight was in stem material to a 4-inch top, and 28 percentwas in crown
material. Total-treewood hadanaveragespecificgravity of 0.608, averagemoisturecontentof 76
percent,and averagegreenweight per cubic foot of 67 pounds.The weightof wood and bark
averaged79 poundsper cubicfootof woodfor thetotal tree.

Keywords: Quercus coccinca Muenchh., biomass, componentproportions,equations,specific
gravity, moisturecontent,weightper cubicfoot.

Foresttreesare one of this country’s most
important renewable resourcesand must be
utilized efficiently to meetincreasingdemandsfor
solid wood, fiber, andenergy.Utilizing the total
treeabovestumpcomparedto utilizing only the
merchantablesaw-log stem can increase indi-
vidual hardwoodtree yields by 10 to 65 percent
(Clark 1978).Equationsfor estimatingthe weight
and volume of the total tree areneededto ade-
quatelyevaluateandutilize scarletoak(Quercus
coccinea Muenchh.) trees. Wiant and others
(1977)andFord (1976)developedstemandtotal-

‘This study was conductedin cooperationwith and
throughthe financial assistanceof the Division of Forestry,
Fisheries and Wildlife Development, TennesseeValley
Authority, Norris, Tennessee.Cooperationandassistance
were also receivedfrom the CatoosaWildlife Management
AreapersonneloftheTennesseeWildlife ResourcesAgency.

tree weight equations for scarlet oaks in the
northernAppalachianMountainsbut notfor scar-
let oakincentralTennessee.

ThisPaperpresentsgreenvolumesandgreen
anddry weightsof abovestumpbiomassofcom-
mercial-sizescarletoaksgrowing in an uneven-
agedstandin north-centralTennessee.Equations
andyield tablespredictweightandvolumeof the
total tree and its components(wood, bark, saw
logs, stem,and crown). Woodandbark specific
gravity, moisturecontent,andgreenweightper
cubicfoot arepresentedfor the total treeandits
components.

PROCEDURE

FIELD
A stratified randomsampleof 28 scarletoak

treeswasselectedfromanatural,closed,uneven-
age standof mixedoak with no evidenceof fire



damage.The standsampledhadan averagesite
indexof 70andwas locatedon theCatoosaWild-
life ManagementArea in CumberlandCounty,
Tennessee.Two to four treeswereselectedfrom
eachtwo-inch d.b.h.classfrom 6 to 20 inches.
Formclassof thesawtimbertreessampledranged
from 77 to 83 andaveraged80. The treessampled
rangedfrom 37 to 80 yearsold andaveraged53
years old. Meansand rangesof tree measure-
mentsareshownin table1.

sawtimbertree (trees = 11.0 inchesd.b.h.), at
eachsaw-logbuckingpoint, atthe points where
d.i.b. measured8, 6, 4, and2 inches,and from
branchesrandomly selectedfrom each branch-
sizecategory.In pulpwood-sizetrees(trees5.0 to
10.9inchesd.b.h.),diskswerecutfrom thebutt of
eachtree, at quarterpointsto a4-inch top, and
whered.i.b. measured2.0 inches.Eachdisk was
sealed in a polyethylenebag for subsequent
laboratory determinationof moisture content,

Table 1.—Meansandrangesin dimensionsof scarletoaktreessampledin CumberiandCounty,Tennessee,by d.b.h.class

D.b.h.
class

(inches)

Sample

trees

D.b.h. Total height
Heightto

4-inch
d.i.b. top

Heightto saw-log
merchantable

top

D.o.b.at saw-log
merchantable

top

Average Range Average Range Average Range Average Range Average Range

Number Inches Feet Inches

6 4 5.9 5.1—6.6 56 50-62 24 17—31 — — — —
8 4 8.0 7.2—8.5 64 58—70 38 35—42 — — — —

10 4 10.1 9.1—10.9 68 62—73 43 37—51 — — — —
12 4 12.0 11.5—12.3 69 62—75 46 42—52 22 13—25 9.7 9.1—10.6
14 4 14.2 13.2—14.8 82 73—87 57 50—62 31 21—45 11.3 10.2—12.7
16 4 15.9 15.0-16.8 86 80—94 63 59—68 34 27—40 12.2 11.5—12.8
18 2 17.5 17. 1—17.9 87 83—90 66 63—69 34 27—41 13.4 12.9—13.9
20 2 19.7 19.3—20.0 84 84—84 65 64—66 30 26—34 15.0 15.0-15.1

Allclasses 28 12.1 5.1—20.0 73 50—94 48 17—69 29 13—45 12.5 9.1—15.1

‘Height to 8-inchd.i.b. orsaw-logmerchantabletop.

Trees were felled and limbed during the
winter,andthemainstemofeachtreewasbucked
into merchantablesaw logs and pulpwood.Saw
logs8 to 16 feetlongwerecut from themain stem
to an8-inchd.i.b. top or a degradingquality indi-
catorsuchaslargeknots.Stemd.o.b.atasaw-log
top averaged12.5 inches(table 1). All material
betweenthe saw-log merchantabletop and the
4-inchd.i.b. topwasclassedas “pulpwood,” and
material betweenthe4- and2-inch d.i.b. top was
classedas“topwood.” Thecrownwascutup and
separatedinto four categories:(1) extra large
branches(=4.0inchesd.o.b.),(2) largerbranches
(=2.0 and < 4.0 inches d.o.b.), (3) medium
branches(=0.6 inchesand<2.0 inchesd.o.b.),
(4) smallbranches(s0.5 inchesd.o.b.).Thetip of
the stem(2 inchesd.i.b. to top) was includedas
branchmaterial in the analysis. Dead branches
were cut from the boleandweighedseparately.
All crown materialandpulpwood wereweighed
to the nearestquarterofa pound.Sawlogswere
weighedindividually to thenearestpound.

Disks were removedfrom the butt of each

specificgravity, andbarkpercent.

LABORATORY
Specific gravity of each wood and bark

sample was computedon a greenvolume and
ovendryweightbasis.Moisturecontentwascom-
puted on an ovendry basis after sampleswere
driedto aconstantweightat 1030C. Percentageof
barkwasdeterminedfromdiskson agreenweight
basis.Moisturecontent,specificgravity,andper-
centageof bark in stem,branches,andtotal tree
werecalculatedby weighting disk valuesin pro-
portionto the volume of thecomponenttheyrep-
resented.Weightedvalues for moisturecontent
wereusedto convertcomponentgreenweightto
ovendryweight.

Greenweightpercubicfootof woodandbark
werecalculatedfrom weightedvaluesfor specific
gravityandmoisturecontentwith theequation:

Greenweightpercubicfoot

= [i + M.C.I100] x (S.G.)x (C) (1)
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where:

M.C. = weighted moisture content in
percent

S.G. = weightedspecificgravity
C = 62.4 pounds(weight of waterper

cubicfoot)

Cubic-footvolumesof greenwood andbark
werecomputedby dividing componentweightby
its greenweightper cubicfoot. Greencubic-foot
volume (woodandbarkcombined)wascomputed
by addingthe greenvolume of wood to thegreen
volumeof bark.

ANALYSIS
Linear regressionequationsweredeveloped

to predictgreenand dry weightsand greenvol-
umesof wood and bark in the total treeand its
components.Independentvariableswere:diame-
ter at breastheight (D), total height (Th), mer-
chantableheight (Mh), andheightto a 4-inchtop
(H4), both separatelyand in various combina-
tions. Groupingthe datainto D2 andD2ThClasses
andplotting the varianceof Y over D2 and D2Th
indicatedthat the varianceof predictedweights
and volumes increasedwith increasingD2 and
D2Th. A logarithmic transformation(to the base
10)was usedto obtaina relativelyhomogeneous
variancewhichis assumedin regressionanalysis.
Thus, regressionequationsfor tree and com-
ponent weights and volumes were calculated
usingtheequations:

logY = b
0 + b1 logX + E

logY = b0 + b1 logX1 + b2 logX2 + e

where:

Y = weightor volumeof component

X = D
2, D2Th, D2H4,or D2Mh

= Th,114, orMh

e = samplingerror

= regressioncoefficients

When logarithmic estimatesare converted
backto original units theyarebiaseddownward

becausethe antilogarithmof theestimatedmeans
gives the geometricratherthan the arithmetic
mean(Cunia 1964). To accountfor this bias, a
correction factor was computed using a pro-
ceduredescribedby Baskerville (1972) andap-
plied to eachequation.The forms of the equa-
tions, includingthecorrectionfactor,are:

(4)Y
10b0+b1logX+ Sy.x2

and

Y — 10b0± b1 logXi + b2IogX2+ 2

where:

(5)
52 = error mean squarefrom regression

yx analysis

Equations(4) and(5) weresimplified to:

YaXb~

and

Y = aX~bJX~2

(6)

(7)

where:

a~~l0bO~ 2

PROPERTIESOF SAMPLE TREES

TOTAL-TREE COMPONENTS

Greenweight of the treessampledranged
from 406 poundsfor 6-inch treesto 6,547pounds

(2) for 20-inch trees.Assumingthe treeswere com-
posedsolely of wood, bark,andwater,42 percent

(3) of their greenweightwas water;48 percentwas
wood; and 10 percentwas bark. The proportions
of wood and bark in the total tree did not vary
significantly with tree size.The proportionsof
total-treeweight in bark rangedfrom 15 to 17
percent,averaging16 percenton a greenbasis.
Woodmadeup an averageof 83 percentof total-
treedry weight,andbark 17 percent.

The proportion of green weight in crown
material (all live branchesand topwood) ranged
from 26 to 35 percentand did not vary consis-
tently with tree size. The proportion of green
weight in the stemto a4-inchd.i.b. top averaged
72 percentandproportion in crownsaveraged28
percent.Seventypercentof thetree’sdry weight
was in stemmaterialand30 percentwasin crown
material.

The proportionof total-treegreenweight in
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deadbranchesrangedfrom 3 to 5 percentanddid
not vary with tree size. The proportionof dead
branchesaveraged3 percenton agreenbasisand
4 percentonadry basis.

The greenand dry weights of all wood and
barkin the treeand thedistributionof wood and
barkthroughoutthe treearepresentedin tables2
and3. Sawtimber-sizetreeson theaveragehad74
percentof their greenwoodweightin thestemtoa
4-inch top and26 percentin thecrown. Fifty-two
percentof their greenwood weightwas saw-log
material and 22 percentwas pulpwood. Pulp-
wood-sizetreeshad72 percentof theirtotalgreen
wood weight in the stemto a 4-inch top and 28
percentcrown.

Wood and bark are not distributed evenly
throughoutthe tree. For example,the stemto a

4-inchtop of the averagepulpwood-sizetreecon-
tained72 percentof all the greenwood in thetree
but only 62 percentofthegreenbark.On theother
hand,branchescontained17 percentofthe green
wood comparedto 28 percentof the greenbark.
The proportion of greenwood in branchesin-
creasedwith increasingtreesizeandrangedfrom
12 percentin 6-inchtreesto 28 percentin 20-inch
trees. The proportion of total-tree green bark
weight in branchesalsoincreasedwith treesize,
rangingfrom 22 percentin 6-inch treesto 45 per-
centin20-inchtrees.

STEM COMPONENTS

Themainstemto a 4-inchtop had86percent
of itsgreenweight in woodand14percentinbark,

Table2—Averagegreenanddryweightof woodin thetotal treeanddistributionofwoodin main stem~andlive branchesin scarlet
oaktrees

D.b.h.
class

(inches)

Average
total

height
Sample
trees

Total-
tree
wood

weight

Proportion of wood in—

Main stem Live branches(inchesd.o.b.)

Saw
log

2
Pulp- Top- Total
wood3 wood stem

<4 <2 & 0 5 All
& =2 >0.5 branches

Feet Number Pounds Percent

GREENPULPWOOD

6 56 4 340 — 67 21 88 — 0 9 3 12
8 64 4 680 — 74 8 82 — 4 11 3 18

10 68 4 1,250 — 75 4 79 — 8 10 3 21
Average — — 757 — 72 11 83 — 4 10 3 17

GREENSAWTIIMBER

12 69 4 1,871 44 29 2 75 2 10 11 2 25
14 82 4 3,072 52 22 1 75 7 9 8 1 25
16 86 4 3,807 56 18 1 75 9 8 6 2 25
18 87 2 4,763 54 21 1 76 9 8 5 2 24
20 84 2 5,475 51 21 ~0 72 10 9 7 2 28

Average — — 3,468 52 22 1 75 7 9 7 2 25

DRYPULPWOOD

6 56 4 194 — 65 22 87 — 0 10 3 13
8 64 4 395 — 73 8 81 — 4 11 4 19

10 68 4 711 — 74 4 77 — 9 11 3 23
Average — — 433 — 71 11 82 — 4 11 3 18

DRYSAWTJMBER

12 69 4 1,078 43 28 2 73 2 10 13 2 27
14 82 4 1,754 50 22 1 73 8 9 9 1 27
16 86 4 2,130 54 18 1 73 9 9 7 2 27
18 87 2 2,6% 53 20 1 74 9 9 6 2 26
20 84 2 3,006 49 20 ~0 69 10 11 8 2 31

Average — — 1,953 50 21 1 72 8 10 8 2 28

‘Main stem to 2-inch d.i.b. top.
2Sawlogsto 8-inchd.i.b. orsaw-logmerchantabletop.
3Pulpwood in stem from butt orsaw-logtop to 4-inchd.i.b. top.
‘Less than one-half of one percent.
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Table3.—Averagegreenanddryweightof barkin thetotal treeanddistributionofbarkin main stem’andlive branchesin scarletoak
trees sampled

D.b.h.
class

(inches)

Average
total

height
Sample
trees

Total-
tree
bark

weight

Proportion of bark in—

Mainstem Live branches(inchesd.o.b.)

Saw
log

2
Pulp- Top- Total ~
wood3 wood stem

<4 <2 & 0 5 All
& =2 >0.5 — branches

Feet Number Pounds Percent

GREEN PULPWOOD

6 56 4 66 — 57 21 78 — 0 16 6 22

8 64 4 136 — 62 7 69 — 4 18 9 31
10 68 4 238 — 67 3 70 — 11 13 6 30

Average — — 146 — 62 10 72 — 5 16 7 28

GREEN SAWTJMBER

12 69 4 360 37 24 2 63 3 12 17 5 37
14 82 4 541 41 19 1 61 9 11 14 5 39
16 86 4 718 45 17 1 63 11 11 11 4 37
18 87 2 860 45 18 1 64 11 11 11 3 36
20 84 2 1,072 38 16 1 55 12 13 14 6 45

Average — — 646 42 18 1 61 9 12 13 5 39

DRY PULPWOOD

6 56 4 41 — 58 21 79 — 0 15 6 21
8 64 4 86 — 63 8 71 — 4 17 8 29

10 68 4 151 — 67 3 70 — 11 13 6 30
Average — — 93 — 63 10 73 — 5 15 7 27

DRY SAWTIMBER

12 69 4 227 37 25 2 64 3 12 17 4 36

14 82 4 340 41 18 2 61 9 11 14 5 39
16 86 4 451 46 16 1 63 11 11 11 4 37
18 87 2 540 44 18 1 63 Il 12 11 3 37

20 84 2 666 39 16 I 56 12 13 13 6 44
Average — — 405 42 18 1 61 9 12 13 5 39

‘Main stem to 2-inch d.i.b. top.
2Sawlogsto 8-inchd.i.b. orsaw-logmerchantabletop.
‘Pulpwood in stemfrom butt orsaw-logtopto 4-inchd.i.b.top.

while 85 percentof thedry stemweightwaswood
and 15 percentbark. The proportion of stem
weightinwoodandbarkdid not varysignificantly
with treesize.

CROWN COMPONENTS

The proportionof crowngreenweightinbark
rangedfrom 20to 24 percentbut did not varywith
treesize.The proportionofcrownweightinwood
averaged78 percentand in bark it averaged22
percent on both the greenanddry bases.For
branches,the proportionof greenweight in bark
increasedwith decreasingbranchsize.Branches
= 4 inchesd.o.b. had 20 percentof their green
weightinbark,whilebranches=0.5inchesd.o.b.
had32 percentoftheirgreenweightinbark.

Dead branches composed 11 percent of
crowngreenweightand 13 percentof crowndry
weight.

Thechangeindistributionof crownmaterials
with increasingtreesizeis shownin figure 1.

PHYSICAL PROPERTIES

Wood andbark specific gravity, moisture
content,andgreenweightper cubic foot for the
total tree and its componentsare presentedin
table4. Wood specific gravity andmoisturecon-
tent did not vary significantly with tree size.
Woodspecificgravity averaged0.608forthe total
treeand0.595for thetotalstem—thesameasthe
value (0.60) reported for the species (Forest
ProductsLaboratory 1974). Brancheshad the
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Table4.—Averagewood andbarkspecific gravity,moisturecontent,andgreenweightpercubicfoot for
scarletoaktreesandtreecomponents

Treecomponent

Averageandstandarddeviation

gravity

Moisture

content

Greenweight

percubicfoot

Percent Pounds

WOOD

Total tree
Stem(buttto 4-inchd.i.b. top)

Sawlog (buttto 8-inchd.i.b. top)
Pulpwood(8-to4-inchd.i.b.top)
Topwood(4- to 2-inchd.i.b. top)

Branches

0.608±0.022 76±4.4 67±1.5
.595± .024 80 ±5.4 67 ±1.7
.592± .028 83 ±5.1 68 ±2.2
.618±.026 67 ±4.8 67±1.9
.630±.027 68 ±4.8 66±1.9
.648±.027 62±3.2 66±2.4

BARK

Total tree
Stem(buttto 4-inchd.i.b. top)

Sawlog(buttto 8-inchd.i.b. top)
Pulpwood(8- to 4-inchd.i.b. top)
Topwood(4- to 2-inchd.i.b. top)

Branches

0.611±0.027 59±3.1 61±2.7
.629± .031 57±4.0 62 ±2.7
.624± .036 58 ±4.6 61 ±3.2
.643±.033 56±3.5 63 ±3.1
.629± .041 58 ±5.6 62 ±3.4
.572±.045 62±5.9 58±4.5

100

80
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Figure 1 —Proportionof scarletoakcrownweight in topwood
and branches, by branch d.o.b. size classes.

highest wood specific gravity, averaging0.648,
and saw-logwood the lowest, averaging0.592.
Averagemoisturecontentofwoodrangedfrom 62

percentin the branchesto 83 percentin saw logs
andaveraged76 percentfor all wood in the tree.
Greenweightpercubicfootof woodaveraged66
poundsin thebranchesand67 poundsin themain
stemandtotal tree.

Specific gravity of bark was lowest in
branches(0.572)andhighestin thepulpwoodsec-
tionof themain stem(0.643).Barkspecificgravity
in the total tree averaged0.611—higher than
wood specificgravity. Barkmoisturecontentfor
the total tree averaged59 percent,which was
lower than the correspondingvalue for wood.
Branch bark moisture content was highest,
averaging62 percent,andpulpwoodbarkwas the
lowest,averaging56 percent.Averagegreenbark
weightper cubic foot rangedfrom 58 poundsfor
branchesto 63 poundsfor the pulpwood section
andaveraged61 poundsfor thetotal tree.

Theweightof woodandbarkperunit volume
of wood is a useful factor for estimating the
volume of woodin atreeor its componentswhen
weight with bark is known. The averagegreen
weightof wood andbark per cubic foot of wood
was79 poundsforthe total treeand78 poundsfor
the stem(table 5). Forbranchmaterial,thegreen
weightof wood andbark percubic foot of wood
averaged84 poundsandwas considerablyhigher
than the averagefor the main stem because
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branches contain 36 percent more of their weight
in bark.

Green weight per cubic foot of wood and bark
combined averaged 66 pounds for the total tree
and stem, and 64 pounds for branch material
(table 5).

higher coefficientsof determinationand slightly
lower standard errors of estimates than the equa-
tions usingD2, D2H4, orD2 + Mh.

EquationsusingD2 + Mhwere the best esti-
mators of saw-log merchantable stem weight and
volume, while equations using D2H4 were the

Table5.—Averagegreenweightofwoodandbarkpercubicfootof wood-anrfaveragegreenweightofwood
and bark per cubic foot of wood and bark for scarlet oak trees and tree components

Average and standard deviation
Tree component

Pounds
Total tree 79±1.7 66±1.4
Stem(butt to 4-inchd.i.b. top) 78 ±2.3 66 ±1.4

Sawlog (buttto 8-inchd.i.b. top) 77 ±2.7 67 ±1.7
Pulpwood (8- to 4-inch d.i.b. top) 79 ±3.3 66 ±1.8
Topwood (4- to 2-inch d.i.b. top) 82 ±3.4 65 ±1.6

Branches 84±3.0 64±2.6

PREDICTION EQUATIONS

A series of equations was developed to pre-
dict weights and volumes of total trees and their
components. Since heights of trees are measured
to different top limits by various organizations,
equations were developed using D2 alone and in
combination with Th, H4, and Mh separately and
combined as independent variables. WhenD2 and
Th or D2 and H4 were used, the one-variable
equation (2) and the two-variable equations (3)
predicted total-tree and component weights and
volumes equally well. The use of height as a
separate variable did not improve the coefficient
of determination or reduce the standarderror.
Thus, the single-variable model was used to pre-
dict tree weight and volumewhenusingD2, D2Th,
and D2H4as the independent variable. When D2
and Mh were used as separate variables in equa-
tion (3), the coefficient of determination (R2) in-
creased 15 to 20 percent and the standard error
was reduced. Thus, the two-variable model was
used when D2 and Mhwere the independent vari-
ables.

All independent variable combinations were
good predictors of weights and volumes, but
equations using D2Th were the best for total-tree
weight and volume. These equations had slightly

best predictors of stem weight and volume to a
4-inch top. When average tree heights and stem
taper for d.b.h. classes are similar to those of our
sample trees, the equations using d.b.h. alone will
result in good estimates of tree weight and
volume. However, when average tree heights by
d.b.h. classes are different, the equations that
include a height variable should be applieddi-
rectly or usedto develop local weight-volume
tables based on d.b.h. alone.

Appendix tables 6 and 7 present equations for
predicting all weights and volumes measured
from D2Th. Appendix tables 8 and 9 present equa-
tions that use D2, D2H4, and D2 ± Mh to predict
the green weights of wood and bark and volumes
of wood for selected tree components of greatest
interest. The Appendix also describes a method
for placingconfidencelimits on predictionsmade
with the equations.

A complete list of equations based on D2,
D2H4, and D2Mhfor predictingthegreenanddry
weights and volumes of wood and bark in all tree
componentslisted in tables6 and 7 is available
from the authorsatthe SoutheasternForestEx-
perimentStation,ForestrySciencesLaboratory,
Carlton Street, Athens, Georgia 30602. Also
available are uncorrectedsums and sums of
squaresand their crossproductsfor the inde-
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pendent and dependent variables listed in tables 6
and7. Thesedatamakeit possibletocompareand
combineequationsstatistically.Theyalsoallow
for the addition of observationsand for compu-
tationof errorterms.

BIOMASS TABLES

Equationsbasedon D2Thfromtables6 and7
were usedto developtablesof biomassweight
andvolume.Tables10—13 showpredictedgreen
weights of wood andbark andwood alonein the
total tree,the saw-logstemto an8-inch d.i.b. or
saw-logmerchantabletop, the stemto a 4-inch
d.i.b. top,andthecrown. Tables14—17showpre-
dictedgreenvolumesof woodandbarkandwood
alonein thethe total treeandits components.The
predictedweight or volume of bark in a tree or
componentcan be estimatedby subtractingthe
value in the table for wood alonefrom the cor-
respondingvaluein the tablefor wood andbark
combined.

Similar-sizedtrees may vary in weight and
volumebecauseofdifferencesin crownsize,stem
taper,and weightper cubicfoot. Therefore,the
equationsand tables should be applied only to
treesgrowing in natural,filly stockedstandsthat
havestemtaperratesandweightspercubic foot
similarto the treessampled.
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COMPUTATION OF CONFIDENCE
LIMITS

Tables6, 7, 8, and 9 contain the standard
errorsof the estimate,the samplemeanof x, and
thecorrectedsumsof squaresfor x foreachequa-
tion in log 10 form. These statistics can be used to
calculate approximate confidence limits in
poundsorcubicfeetusingamodificationof Cox’s
formula (Land 1972) for estimating confidence
limits for lognormalmeans:

lX—X)~ _____

— ~ s~.4; ±

(8)
where:

YV,L — upper and lower limits for Y,
Y — predicted weight or volume of

component from equation
(6),

Z value from the standard
normal table for appropriate
confidence level,

standard error of estimate for
prediction equation,

n = number of observations used
to develop equation,

x = sample mean of log x —

(from table of equations),
corrected sums of squares for

log x — (from table of
equations),

x value of independent variable
in log10 form.

Cox’s method of approximation sufficiently esti-
mates actual confidence limits when applied to
sampleswith smallvariancesas occurin thetotal
treeand stemweight andvolume of scarletoak
datasets. Thus,equation(8) should be used to
approximateconfidence limits for the single-
variableequationspresentedin this Paper.

9
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Table 6.—Regression equations for estimating above-stump green and dry weight of the total tree and its components
for scarlet oak trees 5 to 20 inches d.b.h. using d.b.h. and total height asindependentvariables

Coefficientof Standard Numbertrees
Weight (Y) Regressionequationa I determination errorb sampled

(R
2) (Sy.x)C (N)

Total tree(excludingfoliage):
Greenweight
Dry weight

All woodin tree:
Greenweight
Dry weight

All bark in tree:
Greenweight
Dry weight

Woodandbarkin stemfrom
stump to saw.-logmerchant-
able top (trees = 11.0
inches d.b.h.):

Greenweight
Dry weight

Woodin stemfromstumpto
saw-logmerchantabletop
(trees= 11.0 inchesd.b.h.):

Greenweight
Dry weight

Bark in stemfrom stumpto
saw-log merchantable top
(trees= 11.0 inches d.b.h.):

Greenweight
Dry weight

Woodandbarkin stemfrom
stump to 8-inch d.i.b. top
(trees= 11.0 inches d.b.h.):

Greenweight
Dry weight

Woodin stemfrom stumpto
8-inch d.i.b. top (trees
= 11.0 inches d.b.h.):

Greenweight
Dry weight

Barkin stemfromstumpto
8-inch d.i.b. top (trees
= 11.0 inches d.b.h.):

Greenweight
Dry weight

Woodandbarkin stemfrom
stumpto4-inchd.i.b. top:

Greenweight
Dry weight

Woodin stemfrom stump
to 4-inchd.i.b. top:

Greenweight
Dry weight

Y = 0. 19275(D2Th)I.00974

Y 0.12161 (D2Th)l.00031

Y = 0.15519(D2Th)I.OI~O
Y = 0.09706 (D2Th)I.OO409

Y = 0.03789 (D2Th)O.98688
Y = 0.02451 (D2Th)O.98391

Y = 0.06044(D2Th)l.O5689
Y = 0.04640 (D2Th)I.02407

Y = 0.04863 (D2Th)l.%485

Y = 0.03753 (D!zTh)I.O294O

Y = 0.01304 (D2Th)l.0O5O5
Y 0.00903 (D2Th)O.9959l

Y 0.09738(D!=Th)I.03686
Y = 0.07483(D2Th)l.O04O4

Y = 0.07837 (D2Th)I.O4482

Y = 0.06054 (D~Th)l.O0937

Y = 0.02099 (D-1’h)O.98502

Y = 0.01452 (D2Th)O.9~588

Y = 0.09079 (D2Th)I.O5414

Y = 0.05905 (DZTh)l.O3882

Y = 0.07333(D~Th)’.O6l4O
Y = 0.04678 (D2Th)I.O4597

0.99
.99

0.0335

.0376

.99 .0357
.99 .0412

.99 .0424

.99 .0434

.85 .0856

.85 .0831

.86 .0850
.86 .0817

.81 .0948

.80 .0979

.98 .0313

.97 .0349

.98 .0314

.97 .0362

.95 .0441

.95 .0453

.99 .0437

.99 .0478

.99 .0444

.99 .0504

28
28

28
28

28
28

16
16

16
16

16
16

16
16

16
16

16
16

28
28

28
28

Continued
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Table6.—Regressionequationsfor estimatingabove-stumpgreenanddry weightof thetotal treeandits components
for scarlet oak trees S to 20 inches d.b.h. using d.b.h. and total height as independent variables—Continued

Coefficient of Standard Number trees
Weight(Y) Regressionequationa determination errorb sampled

(R2) (S~.~)c (N)

Bark in stemfrom stump
to 4-inchd.i.b. top:

Greenweight
Dry weight

Woodandbarkin crown(all
branches and topwood <4
inchesd.i.b.):

Greenweight
Dry weight

Woodin crown(all branches
andtopwood<4
inchesd.i.b):

Greenweight
Dry weight

Barkin crown(all branches
andtopwood<4
inchesd.i.b):

Greenweight
Dry weight

Woodandbark in crown
=2inchesd.o.b.:

Greenweight
Dry weight

Woodin crown=2.0
inchesd.o.b.:

Greenweight
Dry weight

Bark in crown=2.0
inchesd.o.b.:

Greenweight
Dry weight

Woodandbarkin
deadbranches

Greenweight
Dry weight

Y = 0.01857 (D2Th)I.O098l
Y = 0.01278 (D2Th)l.OOI3S

Y = 0.10793(D2Th)O.9372I
Y = 0.06122 (D2Th)O.9456O

Y = 0.09108(D2Th)O.92903
Y = 0.05 135 (D2Th)O.93779

Y = 0.01706(D2Th)O.97 136
Y =0.01004(D2Th)O.97688

Y = 0.02185 (D2Th)l.O4830
Y = 0.01186 (D2Th)l.O6OI2

Y = 0.02021 (D2Th)l.03447
Y = 0.01058 (D2Th)I.04924

Y = 0.00220(D2Th)i.11432
Y = 0.00144 (D2Th)I.IO983

Y = 0.00495(D2Th)I.03807
Y = 0.00480(D?Th)l.01072

.98 .0576

.98 .0567

.95 .0916

.95 .0921

.94 .0959

.94 .0958

.95 .0945
.95 .0954

.86 .1695

.87 .1661

.86 .1723

.87 .1688

.88 .1646
.88 .1644

.87 .1618
.85 .1737

ay = b
0(D2Th)bI

where:

Y = componentweightin pounds,
D = d.b.h. in inches,
Th = Totaltreeheightin feet,
b0 and b1 = regression coefficients.

bStandard error in log 10fo~~.
cAdditional statisticsfor computationofconfidenceintervals:

X(x— ~ = 4.3559and~ = 3.%3I for equationsbasedon 28 trees,and
X(x—~)

2 = 0.5386 and ~ 4.2520for equationsbasedon 16 trees.

28
28

28

28

28
28

28

28

28
28

28
28

28
28

28
28
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Table 7.—Regressionequationsfor estimatingabove-stumpgreencubic-foot volume of the total tree and its
componentsfor scarletoaktrees5 to 20 inchesd.b.h. usingd.b.h.andtotal heightasindependentvariables

Coefficientof Standard Numbertrees
Cubic-foot volume (Y) Regression equationa determination errorb sampled

(R
2) (S~.~)c (N)

Total tree(excludingfoliage):
Wood
Bark
Wood& bark

Y = 0.00233(D2Th)l.OI46S
Y = 0.00086 (D2Th)O.95266
Y = 0.00311(D?rh)I.oo368

Stem from stump to saw log
merchantable top (trees
> 11.0 inches d.b.h.):

Wood
Bark
Wood& bark

Y = 0.00054(D2Th)i.0948O
Y = 0.00027 (D2Th)O.97983
Y = 0.00074(D2Th)I.O7831

.87 .0824

.80 .0966

.87 .0834

Stemfromstumpto 8-inch
d.i.b. top(trees=11.0
inches d.b.h.):

Wood
Bark
Wood& bark

Y = 0.00087(DZTh)l.07477
Y = 0.00043 (D2Th)O.9598O
Y = 0.00119(DTh)i.O5828

.98 .0336

.95 .0414

.98 .0317

Stemfrom stumpto4-inch
d.i.b. top:

Y = 0.00 104 (D2Th)I.O6736
Y = 0.00040(D2Th)O.978I5
Y = 0.00137(D2Th)I.O54OI

.99 .0419

.98 .0569

.99 .0413

Crown(all branchesand
topwood<4 inches
d.i.b.excludingfoliage):

Wood
Bark
Wood& bark

Y = 0.00 153 (D2Th)O.9I833
Y = 0.00040 (D2Th)O.93593
Y = 0.00 194 (D2Th)O.92 165

.94 .0972

.94 .1004

.94 .0941

Crownmaterial= 2.0
inches d.o.b.:

Y = 0.00033(D2Th)l.O28S2
Y = 0.00005 (WTh)i.08727
Y = 0.00037(D2Th)I.O392I

.86 .1720

.88 .1672

.86 .1699

Deadbranchmaterial:

Y = 0.00014(D2Th)I.OIOO8 .84 .1817

ay = b
0(D2Th)bt

where:

Y = componentvolumein cubicfeet,
D d.b.h. in inches,
Th total tree height in feet,
b0 and b1 = regression coefficients.

bStandardei.i.orofestimates in log10 form.
cAdditionalstatisticsfor computationofconfidenceintervals:

= 4.3559 and 3~ 3.9631for equationsbasedon 28 trees,and
0.5386 and ~ = 4.4520 for equations based on 16 trees.

0.99
.99
.99

0.0353
.0439
.0335

28
28
28

16
16
16

Wood
Bark
Wood& bark

16
16
16

28
28
28

Wood
Bark
Wood& bark

28
28
28

Wood& bark

28
28
28

28
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Table 8.—Regression equations for estimating theabove-stumpwoodandbark greenweightfor scarletoak treesSto 20 inchesd.b.h.
and tree componentpartsusing d.b.h., d.b.h. and height to 4-inch top, andd.b.h. andsaw-log merchantableheight as
independentvariables

Weight (Y) Regressionequationa

Coefficient
of deter-
mination

(R
2)

Standard
errorb

Sample
meanof

xb
(~)

Corrected
sumsof

squaresfor
xb

Number
trees

sampled
(N)

—
—

Woodandbark in total
treeabovestump

Y=5.40549(D2)l.2lI89 0.99 0.0411
Y = 1.36696(D2H4)O.83664 .98 .05 12
Y=7.89942(D2)I.I443O(MhYO.00098 .96 .0396

2.1076 30139
3.7671 6.2893

— —

28
28
16

Woodandbarkin stem
fromstumpto saw-log
merchantabletop

Y = 1.53071 (D2)l.31601 .83 .0923
Y = 0.24149(D2H4)O.94792 .86 .0848
Y 0.72165(DZ)O.96023(Mh)0.79487 .99 .0171

2.3487 0.3377
4.1060 0.6715

— —

16
16
16

Woodandbarkin stem
fromstumpto 4-inch
d.i.b. top

Y=2.94471(D2)I.26S4O .99 .0497
Y = 0.66554(D2H4)O.87923 .99 .0329
Y = 5.41150(D2)I.09545(Mh)O.09IS7 .95 .0408

2.1076 3.0139
3.7671 6.2893

— —

28
28
16

Woodand bark in crown
(all branchesand top-
wood <4 inchesd.i.b.)

Y = 2.36491 (D2)I.I2626 .94 .0922
Y = 0.72649(D2H4)O.76682 .91 .1154
Y 2.58978(D2)l.26409(Mhf~0~23979 .91 .0588

2. 1076 3.0139
3.7671 6.2893

— —

28
28
16

ay a(D2)bI orY = a(D2H4)b2orY = a(D2)bI(Mh)b2.

where:

Y = componentweightin pounds,
D = d.b.h. in inches,
H4 = treeheightto 4-inchd.i.b. topin feet,
Mh = saw-logmerchantableheightin feet,
a, b,, b

9 = regressioncoefficients.

blog10form.



Table9.—Regressionequationsfor estimatingthe above-stumpwoodvolume for scarletoak trees 5 to 20 inchesd.b.h. andtree
componentpartsusingd.b.h.,d~b.h.andheight to4-inch top, andd.b.h.andsaw-logmerchantableheight asindependentvariables

Cubic-foot volume (Y) Regressionequationa

Coefficient
of deter-
mination

(R
2)

Standard
errorb
(S~)

Sample
meanof

xb
(~)

Corrected
sumsof

squaresfor
xb

Number
trees

sampled
(N)

Woodin total
tree above stump

Y=0.06656(D2)l.2 1701 0.99 0.0452 2. 1076 3.0139 28
Y = 0.01674 (D2H4)O.84Ol4 .98 .0547 3.7671 6.2893 28
Y = 0.08866(D2)l.18273 (Mhr~0~02745 .95 .0447 — — 16

Woodin stem
fromstumpto saw-log
merchantabletop

Y=0.01580(D2)I.35893 .84 .0914 2.3487 0.3377 16
Y = 0.00230(D2H4)O.98O75 .87 .0823 4.1060 0.6715 16
Y =0.00760(D2)I.O128O(Mh)0.77330 .99 .0244 — — 16

Woodin stem
from stumpto 4-inch
d.i.b. top

Y = 0.03530(D2)l.28O39 .99 .0509 2. 1076 3.0139 28
Y 0.00784(D2H4)O.88967 .99 .0341 3.7671 6.2893 28
Y = 0.05793(D2)l.I4656(Mh)O.06683 .94 .0466 — — 16

Woodin crown
(all branchesandtop-
wood<4inchesd.i.b.)

Y=0.03148(D2)l.lO3612 .94 .0977 2.1076 3.0139 28
Y = 0.01001 (D2H4)O.7SO24 .90 .1208 3.7671 6.2893 28
Y=0.03349(D2)l.28l74(Mh)O.2967O .91 .0578 — — 16

ay — a(D2)bI orY = a(D2H4)b2orY= a(DZ)bI(Mh)b2.

where:

Y = componentvolume in cubic feet,
D = d.b.h. in inches,
H4 = treeheightto 4-inchd.i.b. top infeet.
Mh = saw-logmerchantableheightin feet,
a, b

1, b2 = regressioncoefficients.
blog10form.
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Table 10.—Predicted green weight of above-stump total-tree wood and bark for scarletoak trees1

WOOD AND BARK3

5 206 258 310 363 415
6 298 373 449 524 600
7
8 533 667 802 937 1,073 1,208
9 676 846 1,018 1,189 1,361 1,532

10 836 1,047 1,259 1,471 1,683 1,896 2,109
11 1,013 1,269 1,526 1,783 2,040 2,298 2,556
12 1,208 1,513 1,819 2,126 2,432 2,740 3,047
13 1,420 1,779 2,138 2,498 2,859 3,220 3,582
14 2,066 2,484 2,902 3,321 3,740 4,160
iS 2,375 2,855 3,336 3,817 4,299 4,782
16 2,705 3,252 3,800 4,348 4,898 5,447
17 3,058 3,676 4,295 4,915 5,536 6,157
18 4,126 4,820 5,516 6,213 6,910
19 4,602 5,377 6,153 6,930 7,708
20 5,104 5,963 6,824 7,686 8,549
21 5,632 6,581 7,531 8,482 9,434
22 6,187 7,229 8,273 9,317 10,363

WOOD4

5 171 302
6 248 438
7 339
8 445 785
9 565 997

10 700 1,234 1,772
11 849 1,497 2,150
12 1,013 1,786 2,565
13 1,191 2,101 3,017
14 2,442 3,507
15 2,809 4,034
16 3,202 4,598
17 3,621 5,200
18 4,067 5,839
19 4,538 6,516
20 5,036 7,231
21 5,560 7,983
22 6,110 8,773

1B1.~cked-inareaindicatesrangeof data.
2Ir’~U:des I-foot stump allowance.

0.19275(D2Th)l.00974.
0. 155 19 (D~Th)10 1440

Pounds

2,089
2,403
2,739
3,097
3,478
3,881
4,307
4,7S5
5,225

7,174
6,996 7,884
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Table 11.—Predictedgreenweight of wood andbark in saw-logstemto 8-inch d.i.b. or saw-log
merchantabletopforscarletoaktrees1

D.b.h.
(inches)

Total-treeheight2(feet)

50 60 70 80 90 100

Pounds

WOOD AND BARK3

986
1,185
1,404
1,642
1,899

1,890 2,177
2,149 2,475
2,425 2,792
2,718 3,130
3,030 3,489
3,359 3,868
3,706 4,268

600
721
854
999

1,156
1,325
1,506

517
623
739
865

1,002
1,149
1,308

‘Blocked-in areaindicatesrangeofdata.
2lncludes 1-foot stump allowance.

0.06044 (D2Th)J.OS689.
0.04863(D2Th)1.0648S.

1,211
1,401
1,606
1,826
2,060
2,310
2,574
2,854
3,149

11
12
13
14
15
16
17
18
19
20
21
22

11
12
13
14
15
16
17
18
19
20
21
22

4,381
4,833

WOOD4

1,248
1,500
1,777
2,078
2,405
2,756
3,133

3,535
3,963
4,417
4,897
5,403

1,083
1,303
1,545
1,809
2,096
2,404
2,736
3,090
3,467
3,867
4,291
4,738
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Table12.—Predictedgreenweightofwoodandbarkin stemto 4-inchd.i .b. topfor scarletoaktrees1

WOOD AND BARK3

5 132 238
6 194 350
7 268 484
8 355 641
9 456 822

10 569 1,026 1,495
11 696 1,255 1,828
12 836 1,507 2,195
13 989 1,785 2,599
14 2,086 3,039
15 2,413 3,514
16 2,765 4,027
17 3,142 4,576
18 3,544 5,162
19 3,972 5,785
20 4,425 6,445
21 4,905 7,144
22 5,410 6,228 7,880

WOOD4

5 112 203 234
6 165 299 344
7 229 415 478
8 304 550 634 719
9 390 707 814 923

JO 488 884 1,019 1,154 1,291
11 598 1,082 1,247 1,413 1,580
12 719 1,302 1,500 1,700 1,901
13 852 1,543 1,778 2,015 2,253
14 1,806 2,081 2,358 2,637
15 2,091 2,409 2,730 3,053
16 2,398 2,763 3,131 3,501
17 2,727 3,142 3,560 3,982
18 3,079 3,547 4,020 4,495
19 3,453 3,979 4,509 5,042
20 3,850 4,437 5,027 5,622
21 4,270 4,921 5,576 6,236
22 4,714 5,431 6,155 6,883

‘Blocked-in areaindicatesrangeofdata.
2lncludes I-foot stump allowance.

= 0.09079(D2Th)l.O54l4.
0.07333 (D2Th)l.%14O.

Pounds

1,773
2,051
2,350
2,670
3,012
3,376
3,762
4,169
4,599

6,393
7,052

1,533
1,775
2,036
2,315
2,614
2,932
3,269
3,626
4,002
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Table 13.—Predictedgreenweightofwoodandbarkin crownfor scarletoaktrees-’

5 70 86 102 118
6 98 121 144 166
7 131 162 192 222
8 169 208 247 285
9 211 259 308 356

10 256 316 375 433 605
11 307 378 448 518 724
12 361 445 528 610 852
13 419 517 613 709 990
14 s~4 705 814 1,137
15 676 802 927 1,294
16 763 905 1,046 1,461
17 855 1,014 1,172 1,637
18 1,129 1,304 1,822
19 1,249 1,443 2,016
20 1,375 1,589 2,219
21 1,507 1,741 2,432
22 1,644 1,900 2,654

WOOD4

5 56 94
6 78 132
7 104 175
8 134 225
9 166 280

10 202 340 474
11 241 406 566
12 284 477 665
13 329 554 771
14 636 885
15 722 1,006
16 815 1,135
17 912 1,270
18 1,014 1,412
19 1,121 1,561
20 1,233 1,717
21 1,350 1,880
22 1,472 2,050

‘Blocked-in areaindicatesrangeof data.
“IncludesI-foot stumpallowance.

= 0. 10793 (D”Th)O.9372l.
= 0.09108(D”Th)0.92903.

1,528 1,705
1,666 1,859

Pounds

WOOD AND BARK3

134
189
252
323
403
491

587

361
450
548
656
772
897

1,030
1,173

2,011
2,203
2,4042,153

480
551
626
706
790
879
971

1,068
1,170
1,275
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Table 14.—Predicted volume of above-stump total-tree wood and bark for scarlet oak trees’

5 3.2 4.0 4.8 5.6 6.4
6 4.6 5.8 6.9 I 8.1
7 6.3 7.8 9.4 11.0
8 8.2 10.3 12.3 14.4
9 10.4 13.0 15.6 18.2

10 12.8 16.0 19.3 22.5 32.2
11 15.5 19.4 23.3 27.2 39.0
12 18.5 23.1 27.8 32.4 46.4
13 21.7 27.2 32.6 38.1 54.5
14 31.5 37.9 44.2 63.2
15 36.2 43.5 50.8 72.6
16 41.2 49.5 57.8 82.6
17 46.6 55.9 65.3 93.3
18 62.7 73.2 104.7
19 69.9 81.6 116.7
20 77.5 90.4 129.3
21 . 85.4 99.7 142.7
22 93.8 109.5 156.6

WOOD4

5 2.6 4.5
6 3.7 6.6
7 5.1 9.0
8 6.7 11.8
9 8.5 15.0

10 10.5 18.6 26.7
11 12.8 22.5 32.4
12 15.2 26.9 38.6
13 17.9 31.6 45.4
14 36.8 52.8
15 42.3 60.7
16 48.2 69.2
17 54.5 78.3
18 61.2 87.9
19 68.3 98.1
20 75.8 108.9
21 83.7 120.2
22 92.0 132.1

‘Blocked-in areaindicatesrangeof data.
2lncludesI-foot stumpallowance.

= 0.00311 (D”Th)100368.
= 0.00233 (D’Th)1•01465.

Cubic feet

WOOD AND BARK3

9.2
12.6
16.4
20.8
25.7
31.1
37.1

18.5
23.4
28.9
35.0
41.7
49.0
56.9
65.3

116.4
128.3
140.9125.2

27.0
31.4
36.2
41.2
46.6
52.3
58.4
64.8
71.6
78.7

97.8
95.8 108.0

105.3 118.7
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Table 15.—Predicted volume of wood and bark in saw-log stem to 8-inch d.i.b. or saw-log
merchantable top for scarlet oak trees1

D.b.h.
(inches)

Total-treeheight2(feet)

50 60 70 80 t9O~ 100

Cubic feet

11 8.9

WOOD AND BARK3

12.7 14.7 16.7 18.7
12 10.7 15.4 17.7 20.1 22.6
13 12.7 15.5 18.2 21.1 23.9 26.8
14 14.9 18.1 21.4 24.7 28.1 31.4
15 17.3 21.0 24.8 28.7 32.6 36.5
16 19.9 24.2 28.6 33.0 41.9
17 22.6 27.6 32.5 37.6 47.8
18 31.2 36.8 42.5 54.1
19 35.0 41.4 47.8 60.8
20 39.1 46.2 53.4 60.6 67.9
21 43.5 51.3 59.3 67.3 75.4
22 48.1 56.7 65.5 74.4 83.4

11

WOOD4

12

16 16.9 20.7 24.5

18 26.8 31.7 36.7 41.7 46.8
19 30.1 35.7 41.3 47.0 52.7
20 33.7 39.9 46.2 52.6 59.0
21 37.5 44.4 51.4 58.5 65.6
22 41.5 49.2 56.9 64.8 72.7

‘Blocked-inareaindicatesrangeof data.
2lncludesI-foot stumpallowance.

= 0.00074(D’Th)l.O783l.
= 0.00054(D’Th)l.09480.
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Table16.—Predictedvolumeof woodandbarkin stemto4-inch d.i.b. top for scarletoaktrees’

5 2.0 3.1 3.6
6 2.9 4.5 5.3
7 4.0 6.2 7.3
8 5.4 8.2 9.7
9 6.9 10.5 12.4

10 8.6 13.2 15.5 22.5
11 10.5 16.1 18.9 27.5
12 12.6 19.3 22.7 33.1
13 14.9 22.9 26.9 39.2
14 26.7 31.4 45.8
15 30.9 36.4 53.0
16 35.4 41.7 60.7
17 40.2 47.3 69.0
18 45.4 53.4 77.8
19 50.9 59.9 87.2
20 56.7 66.7 97.1
21 62.8 73.9 107.6
22 69.3 81.5 118.7

WOOD4

5 1.7 3.0
6 2.4 4.4
7 3.4 6.2
8 4.5 8.2
9 5.8 10.6

10 7.3 13.2 19.3
11 8.9 16.2 23.7
12 10.7 19.5 28.5
13 12.7 23.1 33.9
14 27.1 39.7
15 31.4 46.0
16 36.0 52.7
17 41.0 60.0
18 46.4 67.8
19 52.0 76.1
20 58.0 84.9
21 64.4 94.3
22 71.1 104.1

‘Blocked-inareaindicatesrangeofdata.
2lncludesI-foot stumpallowance.

= 0.00119 (D2Th)l.05828.
= 0.00104(D2Th)l.06736.

Cubic feet
WOODAND BARK3

6.8
8.7

10.9
13.3
15.9
18.9
22.1
25.5
29.2
33.2

96.3
93.9 106.3

3.5
5.1
7.1
9.5

12.2
15.2
18.7
22.5

23.0
26.6
30.6
34.8
39.3
44.1
49.2
54.6
60.3

10.7
13.8
17.3
21.2
25.5
30.3
35.4
41.1

75.9
84.2
93.082.0

22



Table 17.—Predictedvolumeof woodandbarkin crownfor scarletoaktrees’

WOOD AND BARK3

5 1.? 1.9
6 1.6 2.6
7 2.1 3.5
8 2.7 4.5
9 3.3 5.6

10 4.1 6.8 9.4
11 4.8 8.1 11.2
12 5.7 9.5 13.2
13 6.6 11.0 15.3
14 12.6 17.5
15 14.3 19.9
16 16.1 22.4
17 18.0 25.1
18 20.1 27.9
19 22.2 30.8
20 24.4 33.8
21 26.6 37.0
22 29.0 40.3

WOOD4

5 0.9 1.5
6 1.2 2.0
7 1.6 2.7
8 2.1 3.4
9 2.6 4.3

10 3.1 5.2 7.2
11 3.7 6.2 8.6
12 4.3 7.3 10.1
13 5.0 8.4 11.7
14 9.6 13.4
15 10.9 15.2
16 12.3 17.1
17 13.8 19.1
18 15.3 21.2
19 16.9 23.4
20 18.6 25.8
21 20.3 28.2
22 22.1 30.7

‘Blocked-in areaindicatesrangeof data.
2lncludesI-foot stumpallowance.

= 0.00194 (D2Th)O.92165
= 0.00153(D2Th)O.91833.

U.S. Oov.rn.,,.n~ pr±.,tin. CJffic.: 19S1— 735—0S6/4022 R..lofl No. 3—lI

Cubic feet

2.1
3.0
4.0
5.1
6.3
7.7
9.1

10.7

5.7
7.0
8.6

10.2
12.0
13.9
15.9
18.1

10.9
12.4
14.0
15.7
17.4
19.2
21.1
23.1
25.2

33.6
32.8 36.6

1.6
2.3
3.1
3.9
4.8
5.9
7.0
8.2

4.3
5.4
6.5
7.8
9.1

10.6
12.1

7.3
8.4
9.5

10.~7
12.0
13.3
14.7
16.1
17.6
19.2

25.6
25.0 27.9

23
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The Forest Service, U.S. De-

partmentof Agriculture, is dedi-

catedto the principle of multiple

usemanagementof the Nation’s
forest resources for sustained
yields of wood, water, forage,

wildlife, and recreation. Through

forestry research, cooperation
with the States and private forest

owners, and management of the
National Forests and National

Grasslands, it strives—as di-

rected by Congress—toprovide

increasinglygreaterserviceto a

growingNation.

USDA policy doesnot permit discriminationbecauseof

race,color, nationalorigin, sexor religion. Any person
who believesheor shehasbeendiscriminatedagainstin

any USDA-relatedactivity shouldwrite immediately to

the Secretaryof Agriculture,Washington,D.C.20250.


